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TUNER RECEIVING SYSTEM, CONTROL UNIT FOR RECEIVING 
RADIO WAVES BY USING TUNER, STORAGE MEDIUM FROM 
WHICH DATA CAN BE READ OUT BY USING COMPUTER, 
AND METHOD OF RECEIVING RADIO WAVES BY USING TUNER 

5 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates to a tuner 
10 receiving system, a control unit for receiving radio 
waves by using a tuner, a storage medium which can be 
read by using a computer, and a method of receiving radio 
waves by using a tuner, in which a signal sent out from a 
communication interface unit is processed and data such 
15 as images and sounds are output in the case in which a 
communication is established between a tuner unit, such 
as a tuner box, for receiving radio waves, such as color 
television broadcasting waves, sent from an external 
source and a communication interface unit, such as a 

2 0 capture card, connected to the tuner unit. 

In recent years, various tuner receiving 
systems have been almost established for personal 
computers, in which an arbitrary signal sent from an 
external television system (usually called a TV system) 
25 is received by a tuner, and video data and audio data can 
be output. Some of such tuner receiving systems operate 
in such a manner that video and audio signals from 
external sources are input by connecting a detachable 
capture card to the main part of a personal computer. A 

3 0 tuner exclusively for each of the above tuner receiving 

systems is available, which can be connected to the 
capture card, via a video signal input terminal and an 
audio signal input terminal that are disposed in the 
tuner for connecting the tuner to the capture card. A 
35 tuner box having this tuner built therein is controlled 
by the above capture card. It should be noted that the 
specifications of the tuner built in the tuner box are 



usually fixed. However, a video/audio input system using 
the capture card is required to meet various needs, and 
also the tuner is required to meet various requirements 
including the specifications corresponding to overseas 
broadcast, in spite of the above fact. 

2. Description of the Related Art 

The exclusive tuner connected to the capture 
card included in a conventional tuner receiving system is 
controlled by the use of a control signal (such as a 
serial control signal) sent from the capture card 
connected to the tuner, and operations of the tuner are 
also controlled by this control signal. 

For reference, lists of receiving frequencies 
for Japanese channels, U.S. channels, the U.S. channels 
for CATV (cable television), European channels, European 
channels for CATV and Chinese channels are shown in 
Tables 1 to 6 mentioned below. 
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Tables 1 to 6 describe the receiving 
frequencies including the central frequency, the 
frequency range of each channel number, the video 
frequency fp, the audio frequency fs, the local 
oscillation frequency fosc, the image frequency and the 
like, which are capable of normally receiving various 
radio waves of various channel numbers broadcast in Japan 
and abroad. Further, the list contains the audio 
intermediate frequency (audio IF) and the video 
intermediate frequency (video IF) after frequency 
conversion by using the tuner for every country. In 
these tables, however, the receiving frequencies for a 
part of the channel numbers are omitted. For the 
Japanese channels shown in Table 1, for example, the 
receiving frequencies of the channel Nos. 9 to 23 (CH9 to 
CH23) and Nos. 4 0 to 54 (CH4 0 to CH54) are not mentioned. 

Furthermore, lists of color TV systems for 
every country in the principal parts of Asia, the 
principal parts of North and South Americas and the 
principal parts of Europe are shown in Tables 7 to 9 , and 
a detailed list of color TV broadcast systems described 
in Tables 7 to 9 is shown in Table 10. 
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Table 7. List of Color TV Systems for Every Country 



in the Principal Parts of Asia 



Country 


Sy s tern 




VHF 


UHF 


Color 


Channel 


Asia 










Afghanistan 


B 




PAL 


C.C.I.R. 


United Arab 
Emirates 


B 




PAL 


C.C.I.R. 


Yemen Arab Republic 


B 




PAL 


C.C. I.R. 


Israel 


B 


G 


PAL 


C.C.I.R. 


Iraq 


B 




SECAM 


C.C.I.R. 


Islamic Republic of 
Iran 


B 




SECAM 


C.C.I.R. 


India 


B 




PAL 


C.C.I.R. 


Indonesia 


B 


G 


PAL 


IN 


Oman 


B 


G 


PAL 


C.C.I.R. 


Qatar 


B 




PAL 


C.C.I.R. 


Republic of Korea 


M 


M 


NTSC 


US 


Democratic Cambodia 


M 




NTSC 


US 


Democratic People's 
Republic of Korea 


D 




SECAM 


OIRT 


Cyprus 


B 
B 


H 
G 


PAL 


C.C.I.R. 


Kuwait 


B 




PAL 


C.C.I.R. 


Saudi Arabia 


B 


G 


SECAM 


C.C.I.R. 


Syrian Arab 
Republic 


B 




SECAM 


C.C.I.R. 


Singapore 


B 




PAL 


C.C.I.R. 


Sri Lanka 


B 




PAL 


C.C.I.R. 


Thailand 


B 




PAL 


C.C.I.R. 


China 


D 


D 


PAL 


CHINA 


Turkey 


B 




(PAL) 


C,C ' I ' R ' 


Nepal 


~ 








Pakistan 


B 




PAL 


C.C. I.R. 


Bahrain 


B 




PAL 




Bangl ade sh 










Burma 


M 




NTSC 


US* 


Philippines 


M 


M 


NTSC 


US 


Bhutan 










Viet-Nam 


D 
M 








Malaysia 


B 




PAL 


C.C.I.R. 


Brunei 


B 




PAL 


C.C.I.R. 


Hong Kong 




I 


PAL 


UK 


Macao 










Taiwan 


M 




NTSC 


US 


Japan 


M 


M 


NTSC 


JAPAN 



* ... Presumed Channels 
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Table 8. List of Color TV Systems for Every Country 
in the Principal Parts of North and 



South America 



Country 


System 




VHF 


UHF 


Color 


Channel 


North and 
South America 










United States of 
America 


M 


M 


NTSC 




Argentina 


N 




PAL 


US 


Uruguay 


N 




PAL 


US* 


Ecuador 


M 




NTSC 


US 


El Salvador 


M 




NTSC 


US* 


Guyana 


Ki 




NTSC 


F.O.T. 


Canada 


M 


M 


NTSC 


US 


Cuba 


M 




NTSC 


US* 


Guatemala 


M 




NTSC 


US 


Grenada 


_ 


- 


- 


- 


Costa Rica 


M 




NTSC 


US 


Colombia 


M 




NTSC 


US* 


Jamaica 


M 




NTSC 


US 


Surinam 


M 




NTSC 


US 


St. Vincent 




_ 


_ 


- 


Saint Lucia 


M 




NTSC 


US* 


Chile 


M 




NTSC 


us 


Dominican Republic 


M 




NTSC 


us 


Commonwealth of 
Dominica 










Trinidad and Tobago 


M 




NTSC 


us 


Nicaragua 


M 




NTSC 


us 


Haiti 


M 




NTSC 


us* 


Panama 


M 




NTSC 


us 


Bahamas 


M 




NTSC 


us* 


Paraguay 


N 






us* 


Barbados 


M 




NTSC 


us 


Brazil 


M 


M 


PAL 


us 


Venezuela 


M 




NTSC 


us 


Peru 


M 




NTSC 


us 


Bolivia 


N 




PAL 


us 


Honduras 


M 




NTSC 


us 


Mexico 


M 


M 


NTSC 


us 



* ... Presumed Channels 



Table 9. List of Color TV Systems for E very Country 



in the Principal Parts of Europe 



Country 


System 




VHF 


UHF 


Color 


Channel 


Europe 










Iceland 


— — — 




liHi 


i~ r — 

: — : — : — : — 


Ireland 


A 


I 


PAL 


IR 


. 

Albania 


B 




PAL 


IT* 


Andorra 










United Kingdom 






AL 


UK 




— | — 


— | — 


PAL 


IT 


Austria 


B 


G 


PAL 


C.C. I.R. 


Netherlands 










Greece 


— - — - 


— - — 

— !f — 


CAM 


c ' c ' IR ' — 


San Marino 


— - — 
B 


— G — 


at 




'' — IT~ — 1 — 


Switzerland 




— 5 — 





I R 


Sweden 


— - — 
B 






g' g ' j ' R ' 


Spain 


B 


G 


PAL 


C.C. I.R. 


C.I.S. 


D 


K 


SECAM 


OIRT 


(Formally U.S.S.R.) 











Czecho Slovakia 


D 


K 


SECAM 


OIRT 


Denmark 


B 


G 


PAL 


C,C- I-R ' — 


Federal Republic of 


B 


G 


PAL 


C.C. I.R. 


Germany 










Norway 




— — — 


PAL 




C.C. I .R. 


Vatican City State 


— — — 
~ 


— — — 
~ 


Z 




Hungary 


D 


K 


SECAM 


OIRT 


Finland 


B 


G 


PAL 


I,R ' — 


France 


E 
L 


L 


SECAM 


F 


Bulgaria 




— — — 


SECAM 


OIRT 


Belgium 


B 


H 


PAL 


C.C. I.R. 


Poland 


D 


K 


SECAM 


OIRT 


Portugal 


B 


G 


PAL 


C.C.I.R.* 


Malta 


B 




PAL 


C.C. I.R. 


Principality of 


G 


L 


SECAM 


C.C. I.R. 


Monaco 




G 


PAL 




Yugoslavia 


B 


G 


PAL 


C.C. I.R. 


Liechtenstein 










Grand Duchy of 


C 


L 


SECAM 


C.C. I.R. * 


Luxemburg 




G 


PAL 




Rumania 


D 


D 




OIRT 



* ... Presumed Channels 
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In Tables 7 to 9 , the standard frequency range 
used in the VHF and UHF areas are described in symbols A, 
B, C,..., L , M, etc. for every country. These symbols 
are indicated according to JCS (Japanese Cable Maker's 
5 Association Standard), and the frequency range becomes 
higher regarding A, B, C and so forth in that order. 

Further, in Tables 7 to 9 , the color output 
video systems and the channel broadcast systems for the 
color TV system are described in abbreviation or symbols 
10 for every country. Abbreviations for the representative 
color output video systems include PAL (Phase Alteration 
by Line) employed in Great Britain, Germany, China, etc., 
NTSC (National Television System Committee) employed in 
Japan, United States, etc. and SECAM (Sequential Couleur 
15 a Memoire) employed in France, C.I.S. (the Commonwealth 
of Independent States; formally the Union of Soviet 
Socialist Republics (USSR)), etc. 

On the other hand, detailed specifications of 
the representative channel broadcast systems (i.e. the 
20 color TV broadcast systems) in Tables 7 to 9 are 
described in Table 10. As shown in Table 10, 
representative channel broadcast systems include the 
commercial broadcast and the public broadcast systems of 
Great Britain (UKCH), the broadcast system based on 
25 C.C.I.R. (Comite Consultatif International des Radio 

Communications (C.C.I.R.C.H)), the broadcast system based 
on OIRT (Organization Internationale Radiodif fusion et de 
Television (OIRT CH)), the old public broadcast system of 
France (Old French CH) , the present public broadcast 
30 system of France (French CH) , the old commercial 

broadcast system of Luxemburg (Old Luxemburg CH), the 
present commercial broadcast system of Luxemburg 
(Luxemburg CH), the commercial and public broadcast 
systems in the United States (USCH), the commercial and 
35 public broadcast systems in Japan (Japan CH), the 

national broadcast system of Argentine (Argentina CH) and 
the public broadcast system of Ireland (Ireland CH ) . 



Further , Table 10 shows the frequency range 
used for the standard broadcast system, the frequency 
range used for the audio modulation system, the fs-fp 
band width between the audio frequency fs and the video 
frequency fp, the channel band width and the number of 
scanning lines for each channel system. 

As is apparent from the list of receiving 
frequencies of the channels for every country shown in 
Tables 1 to 6, a multiplicity of channels exist for the 
tuner to receive in different countries. The central 
frequency, the frequency range, the video frequency fp, 
the audio frequency fs, the local oscillation frequency 
fosc and the image frequency, which can normally receive 
the radio waves are varied from one channel number to 
another of the receiving stations corresponding to each 
channel. The reason is that, as seen from the list of 
the color TV systems for every country shown in Tables 7 
to 9 and the detailed list of the color TV broadcast 
systems shown in Table 10, different countries employ 
different color output video systems for the receiver 
(NTSC system for Japan and U.S., and PAL system for Great 
Britain, Germany and China, for example), different 
standard broadcast systems, different audio modulation 
systems, different channel band width, different video 
band width (fs-fp band width) and different numbers of 
scanning lines. As a result, the tuner specifications 
vary from one country to another, with the result that 
each country uses a different tuner specification. 

As a first concrete example related to the 
conventional tuner receiving system, Japanese Unexamined 
Patent Publication (Kokai) No. 6-46427 (published on 
February 18, 1994) discloses a global tuning control 
system which is capable of automatic tuning and automatic 
presetting by using the FS (Frequency Synthesizer) 
system. In a receiving system, such as a VTR (Video Tape 
Recorder), using the global tuning control system as 
described above, the tuning control unit sends out a 
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command as digital data to the electronic tuner unit to 
receive the reference frequency of each TV channel, which 
has been stored in advance as data in a ROM (Read-Only 
Memory), in accordance with the destination and the like. 
5 After that, the electronic tuner unit receives the radio 
wave of the channel frequency based on the particular 
command. 

Further, the tuning control unit monitors and 
recognizes the signal indicating the presence or absence 

10 of the video signal from the video signal processing unit 

and the tuning discrimination signal from the electronic 
tuner unit described above, so as to attain just 
automatic tuning. According to this configuration, 
however, the reference frequency of each TV channel is 

15 stored in the form of ROM data, for example, 

corresponding to the destination. In the case in which 
the VTR, etc. is moved from one country to another 
country, for example, from Japan to China, the ROM data 
in the two countries becomes different from each other. 

2 0 Therefore, it becomes impossible for the tuning control 

unit and the electronic tuner unit to meet the above 
inconvenience successfully. In view of the fact that the 
tuning control unit and the electronic tuner unit try to 
receive the radio wave of a channel frequency based on 

25 the ROM data according to the Japanese specifications, 
however, these units continue a detection operation of 
the channel frequency in the state that the radio wave 
cannot be received normally and therefore, cannot 
recognize the areas in which the above inconvenience 

30 cannot be solved by these units. As a measure against 

this inconvenience, it is absolutely necessary to prepare 
ROM data for every country in advance. 

As a second concrete example relating to the 
conventional tuner receiving system, a configuration of a 

35 receiving system is disclosed in Japanese Unexamined 

Patent Publication No. 10-39970 (published on February 
13, 1998) and Japanese Unexamined Patent Publication No. 



10-39971 (published on February 13, 1998), in which the 
receiving unit including a tuner and an extension board 
can be separated from each other. This configuration can 
readily and rapidly deal with the difference of the 
5 broadcast type, the broadcast system and the like, by 

replacing the present receiving unit with the other one 
suitable for the broadcast type, such as the terrestrial 
broadcast, the satellite broadcast or satellite 
communication, or CATV. 

10 This configuration, however, merely describes 

the receiving unit including the tuner and also a 
technique for receiving images sent out from the 
receiving unit by using the main body of a personal 
computer. In other words, the personal computer per se 

15 (usually indicating the main part of the personal 

computer) is incapable of discriminating the type of the 
receiving unit. The personal computer, though capable of 
controlling the tuner, cannot discriminate the type of 
the tuner in the case in which the user intends to use 

20 the tuner overseas. In the case in which the tuner is 

changed to receive an overseas broadcast, therefore, an 
input video reproduction application program and an input 
audio reproduction application program for controlling 
the tuner are required to be reinstalled in the personal 

2 5 computer. 

With the conventional receiving system in which 
the TV video and audio signals are received by the 
personal computer by the use of the capture card built 
therein as in the second concrete example described 

30 above, the tuner built in the receiving unit cannot be 

recognized by the personal computer in the case in which 
it is used overseas in spite of the fact that the 
particular personal computer, the capture card and the 
receiving unit are configured to receive the overseas 

35 broadcast. Thus, the personal computer fails to 

recognize that the overseas channel number is different 
from the domestic channel number and a normal control 
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operation becomes impossible. In the case in which the 
receiving system for domestic use is used overseas, 
therefore, the problem occurs in that the input video 
reproduction application program and the input audio 
5 reproduction application program for controlling the 

tuner must be reinstalled. 

SUMMARY OF THE INVENTION 

The present invention has been developed in view of 
the problems described above, and the object thereof is 

10 to provide a tuner receiving system, a control unit for 

receiving radio waves, a storage medium which can be read 
by using a computer, and a method for receiving radio 
waves by using a tuner, in which even when a tuner 
receiving system that has been used in a given country is 

15 used overseas in another country, the tuner can be 
controlled to receive the channel number that is 
broadcast overseas in another country, without 
reinstalling the input video reproduction application 
program or the input audio reproduction application 

2 0 program in the main part of the system, by recognizing 

the type of the tuner connected to the capture card built 
in the main part of the system, such as the personal 
computer . 

In order to achieve the object described above, 
25 according to one aspect of the present invention, there 

is provided a tuner receiving system comprising a tuner 
unit for performing a tuning operation by receiving radio 
waves sent from an external source; a communication 
interface unit for performing communication with the 
30 tuner unit; and the main part of the system for 

processing the signals sent out from the communication 
interface unit and outputting predetermined data, wherein 
the main part of the system is configured to discriminate 
the type of the tuner included in the tuner unit, based 
35 on the control signal output from the tuner unit after 
the communication starts, and display the receiving 
station corresponding to a channel receivable by the 
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tuner, in accordance with the type of the tuner and 
information from the communication interface unit. 

Preferably, the tuner receiving system according to 
the present invention is configured so that, in the case 
5 in which the control signal is not output from the tuner 
unit before the lapse of a predetermined time from the 
start of the communication, the main part of the system 
determines and displays that no tuner is included in the 
tuner unit. 

10 According to another aspect of the present 

invention, there is provided a control unit, for 
receiving radio waves, in which communication is 
established between a tuner unit for receiving the radio 
waves of a given channel from external sources so as to 

15 carry out a tuning operation and a communication 

interface unit connected to the tuner unit, and a signal 
sent out from the communication interface unit is 
processed, and predetermined data is output. This 
control unit comprises a unit for discriminating the type 

2 0 of the tuner communicating with the communication 

interface unit included in the tuner unit, based on a 
control signal output from the tuner unit after the start 
of the communication; and a unit for displaying a 
receiving station corresponding to the channel receivable 
25 by the tuner, in accordance with the type of the tuner 
and information from the communication interface unit. 

Preferably, the control unit according to the 
present invention is adapted to determine and display 
that no tuner is included in the tuner unit, in the case 

3 0 in which no control signal is output from the tuner unit 

before the lapse of a predetermined time from the start 
of the communication. 

According to still another aspect of the present 
invention, there is provided a storage medium which can 
35 be read by using a computer, for storing a program 

whereby a computer functions as a unit for discriminating 
the type of the tuner included in the tuner unit, based 
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on a control signal output from the tuner unit after the 
start of the communication between the tuner unit and a 
communication interface unit connected to the tuner unit 
(the tuner unit carrying out a tuning operation by 
5 receiving the radio waves sent from external sources); 
and a unit for displaying a receiving station 
corresponding to a channel receivable by the tuner on a 
display unit, in accordance with the type of the tuner 
and information from the communication interface unit. 
10 According to yet another aspect of the present 

invention, there is provided a method for receiving radio 
waves by using a computer, for establishing a 
communication between a tuner unit and a communication 
interface unit connected to the tuner unit, and for 
15 outputting predetermined data by processing a signal sent 
out from the communication interface unit. This method 
comprises the steps of discriminating the type of the 
tuner included in the tuner unit, based on a control 
signal output from the tuner unit from the start of the 
2 0 communication; and displaying a receiving station 

corresponding to a channel receivable by the tuner, in 
accordance with the type of the tuner and information 
from the communication interface unit. 

In short, according to the present invention, after 
2 5 starting communication between a communication interface 
unit and a tuner unit by transmitting the address of a 
specific channel number to the tuner unit, the main part 
of the system determines whether or not the level of the 
control signal output from the tuner unit through the 
30 communication interface unit is normal, and in the case 

in which it is determined that the control signal level 
is normal, the type of the tuner included in the tuner 
unit can be discriminated. Further, all the channel 
numbers for the countries receivable by the type of tuner 
35 are indicated on the main part of the system. As a 

result, even in the case in which the tuner receiving 
system used in a given country is used in another 
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country, the tuner can be controlled in a manner 
corresponding to the channel number which is broadcast in 
the particular other country, without reinstalling the 
application programs for input video reproduction and 
5 input audio reproduction in the main part of the system. 

Furthermore, according to the present invention, in 
the case in which no control signal is output at all 
before the lapse of a predetermined time from the start 
of the communication between the communication interface 

10 unit and the tuner unit, it is determined that no tuner 
is built in the tuner unit, and the application programs 
in the main part of the system can be switched so that 
only the video signal and the audio signal may be input 
from the connector unit. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and features of the present 
invention will be more apparent from the following 
description of a basic embodiment and preferred 
embodiments with reference to the accompanying drawings, 

2 0 wherein: 

Fig. 1 is a block diagram showing a configuration of 
a basic embodiment based on the principle of the present 
invention; 

Fig. 2 is a block diagram schematically showing a 
25 configuration of a preferred embodiment of the present 
invention; 

Fig. 3 is a block diagram showing a detailed 
configuration of the essential parts of the embodiment of 
Fig. 2; 

30 Fig. 4 is a perspective view showing an example of a 

configuration of a capture card and a connecting cable 
used in an embodiment of the present invention; 

Fig. 5 is a perspective view showing an example of a 
configuration of a tuner used in the embodiment of the 
35 present invention; 

Fig. 6 is a first part of a flowchart for explaining 
the processing flow of a tuner receiving operation 



according to the present invention; and 

Fig. 7 is a second part of a flowchart for 
explaining the processing flow of a tuner receiving 
operation according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The configuration and operation of the basic 
embodiment and the preferred embodiments of the present 
invention will be explained below with reference to the 
accompanying drawings of Figs. 1 to 7 . 

Fig. 1 is a block diagram showing a configuration of 
the basic embodiment based on the principle of the 
invention. In this case, however, a simplified 
configuration of a tuner receiving system according to 
the basic embodiment is shown. 

The tuner receiving system shown in Fig. 1 comprises 
a tuner unit 7 for performing a tuning operation by 
receiving radio waves of an arbitrary channel number sent 
from external sources, a communication interface unit 2 
connected to the tuner unit 7 , and the main part of the 
system 1 for processing the signal (such as a 
communication signal Ss) sent out of the communication 
interface unit 2 and outputting predetermined video or 
audio data. The serial communication interface unit 2 
has the function of controlling a tuning operation of the 
tuner unit 7 by transmitting a specific address to the 
tuner unit 7 and thus establishing communication with the 
tuner 7. The communication interface unit 2 can be built 
in the main part of the system 1. 

Further, the tuner receiving system comprises a 
connector unit 6 having the same size as the tuner (Fig. 
2) included in the tuner unit 7. The connector unit 6 
has a connector to be connected to the main part of the 
system 1, through which an external video signal Sv and 
an external audio signal Sa can be directly input to the 
communication interface unit 2. 

Furthermore, in the tuner receiving system shown in 
Fig. 1, the main part of the system 1 is configured in 



such a manner that after starting the communication 
between the communication interface unit 2 and the tuner 
unit 7, the type of the tuner included in the tuner unit 
7 is discriminated based on the control signal Sc output 
from the tuner unit 7, and in accordance with the type of 
the tuner and information from the communication 
interface unit 2, the receiving station (i.e. the channel 
number) corresponding to a channel receivable by the 
tuner is displayed. 

Preferably, the main part of the system 1 determines 
and indicates that no tuner is included in the tuner unit 
7, in the case in which the control signal Sc is not 
output from the tuner unit 7 before the lapse of a 
predetermined time from the start of the communication 
between the communication interface unit 2 and the tuner 
unit 7 . 

Further, preferably, the main part of the system 1 
includes a control unit 3 for processing the 
communication signal Ss sent out from the communication 
interface unit 1 and outputting predetermined video and 
audio data. The control unit 3 includes a tuner type 
discriminating unit 4 which can be constituted by 
computer software and a receiving station display unit 5 
(i.e. a display unit). The tuner type discriminating 
unit 4 has the function of discriminating the type of the 
tuner, based on the control signal Sc output from the 
tuner unit 7 after the communication starts between the 
communication interface unit 2 and the tuner unit 7. On 
the other hand, the receiving station display unit 5 has 
the function of displaying the receiving station 
corresponding to the channel receivable by the tuner, in 
accordance with the tuner type discriminated and the 
information from the communication interface unit 2. 

Furthermore, there is provided a computer readable 
storage medium for storing a program whereby a personal 
computer or the like in the tuner receiving system 
functions as a unit for discriminating the type of the 
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tuner included in a tuner unit for carrying out the 
tuning operation by receiving the radio waves sent from 
external sources, based on the control signal output from 
the tuner unit after the communication starts between the 
5 tuner unit and the communication interface unit connected 
to the tuner unit; and a unit for displaying on a display 
unit the receiving station corresponding to the channel 
receivable by the tuner, in accordance with the tuner 
type and the information from the communication interface 
10 unit. 

On the other hand, there is provided a method of 
receiving radio waves by using the tuner receiving system 
or the like, so as to output predetermined video and 
audio data by receiving and processing radio waves sent 

15 from external sources, wherein the type of the tuner 

included in the tuner unit is discriminated based on the 
control signal output from the tuner unit after the 
communication starts between the communication interface 
unit and the tuner unit, and the receiving station 

2 0 corresponding to the channel receivable by the tuner is 

indicated in accordance with the type of the tuner and 
the information from the communication interface unit. 

In summary, according to a basic embodiment of the 
present invention, after the communication starts between 

25 the communication interface unit and the tuner unit by 

transmitting the address of a specific channel number to 
the tuner unit, the main part of the system determines 
whether or not the level of the control signal output 
from the tuner unit through the communication interface 

30 unit is normal, and in the case in which it is determined 
that the control signal level is normal, the type of the 
tuner included in the tuner unit is identified. Further, 
all the channel numbers for the countries in which data 
can be received by the tuner are displayed on the main 

35 part of the system. Even in the case in which the tuner 
receiving system usually used in a given country is used 
in a different country, the tuner can be easily 



controlled in a manner corresponding to the channel 
number which is broadcast in the particular different 
country, without reinstalling the application programs 
for input video reproduction and input audio reproduction 
in the main part of the system. 

In addition, according to a basic embodiment of the 
present invention, in the case in which the control 
signal is not output at all before the lapse of a 
predetermined time from the start of the communication 
between the communication interface unit and the tuner 
unit, it is determined that no tuner is built in the 
tuner unit, and the application programs on the main part 
of the system can be switched so that only the video and 
audio signals may be input from a connector unit. 

Fig. 2 is a block diagram schematically showing a 
configuration according to a preferred embodiment of the 
present invention. In the description that follows, the 
component elements similar to those described above will 
be designated by the same reference numerals, 
respectively. 

As shown in Fig. 2, a tuner receiving system 
according to a preferred embodiment of the invention 
comprises a tuner box 70 functioning as a tuner unit 
(Fig. 1), a capture card 20 functioning as a 
communication interface unit (Fig. 1), and a personal 
computer 10 such as a notebook-sized personal computer 
functioning as the main part of the system 1 (Fig. 1). 

The tuner box 7 0 includes an antenna terminal AT 
connected with an antenna and a tuner 71 built in the 
tuner box. The tuner box 70 receives radio waves of an 
arbitrary channel number sent from external sources 
through the antenna AT and performs a tuning operation by 
setting the frequency corresponding to the channel number 
through the tuner 71. 

Further, the tuner receiving system according to the 
embodiment shown in Fig. 2 includes a connector unit 6 0 
functioning as a connector (Fig. 1). The connector unit 



60 includes a connector C of the same size as the tuner 
71 and having a pin jack and a minijack. The analog 
video signal Sv and the analog audio signal Sa from 
external sources can be directly input to the capture 
card 2 0 through the connector C. 

In other words, various replaceable tuners 71 and 
connector units 60 can be built in the tuner box 70. The 
tuner has an antenna for receiving radio waves sent from 
television broadcasting stations and outputting analog 
video and audio signals. The connector unit of the same 
size as the tuner, on the other hand, is supplied with an 
analog video signal from the pin jack of the connector 
and an analog audio signal from the minijack of the 
connector. The control unit 3 in the main part of the 
personal computer, once it recognizes the type of the 
tuner, determines the country for the tuner. As a 
result, the requirement for the particular tuner can be 
met without resorting to the application programs 
(operating system) for the input video reproduction and 
the input audio reproduction of the personal computer. 
The tuner in the tuner box is of socket type and can be 
replaced without changing the tuner housing for each 
country, which leads to a cost reduction. In this case, 
however, the values of the central frequency of the 
channel number for each country are required to be 
registered in advance in the storage unit such as the ROM 
of the personal computer. 

The capture card 20 in the embodiment of Fig. 2 is 
connected to the tuner box 70 through a connecting cable 
72 and preferably built in the personal computer 10. The 
capture card 2 0 controls the tuning operation of the 
tuner 71 by communication (serial communication, for 
example) with the tuner 71 by transmitting a specific 
address to the tuner 71. On the other hand, the capture 
card 20 receives the analog video signal Sv and the 
analog audio signal Sa sent through the tuner 71 from 
external sources, and sends them to the personal computer 



10 after converting them into digital signals. In the 
case in which the tuner 71 is not built in the tuner box 
70, however, the analog video signal Sv and the analog 
audio signal Sa output from the connector unit 60 are 
received and, after being converted into digital signals, 
are sent to the personal computer 10. 

More specifically, the capture card 2 0 includes an 
audio decoder 21 for decoding the audio signal Sa, a 
video decoder 22 for decoding the video signal Sv, and an 
interface IC (integrated circuit) 23 functioning as an 
interface between the tuner 71 and the control unit 3 
(the interface IC is abbreviated to I/F IC in Fig. 2). 

The video signal Sv and the audio signal Sa input to 
the capture card 2 0 are decoded by the audio decoder 21 
and the video decoder 22, and output from the interface 
IC 23 as an audio/video data (AV data) AV containing 
digital audio and video data. On the other hand, the 
control signal (serial control signal, for example) Sc 
output from the tuner 71, after the communication starts 
between the tuner 71 and the system control unit 3, is 
output from the interface IC 2 3 as communication data CM 
(corresponding to the communication signal Ss such as the 
serial communication signal of Fig. 1) required for 
executing the aforementioned communication. 

The tuner type discriminating unit 4 (Fig. 1) in the 
control unit 3 of the personal computer 10 is implemented 
by the CPU (Central Processing Unit) 40 of the personal 
computer such as the notebook-sized personal computer. 
Further, the receiving station display unit 5 (Fig. 1) 
constituting the display unit in the control unit is 
implemented by the CPU 4 0 and a video graphics array 
(VGA) 50 including a graphics LSI for indicating the 
receiving station. 

In addition, the control unit 3 includes a chip set 
32 having a PCI (Peripheral Component Interconnect) bus 
and a north bridge and south bridge used in the personal 
computer 10, an audio output unit 33 for outputting the 
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sound in accordance with the input audio/video data AV, 
and a PCI bus controller (PCIC) 31 for controlling the 
chip set 32 and the audio output unit 33. 

The digital audio/video data AV and the digital 
5 communication data CM input from the interface IC 23 to 
the PCI bus controller 31 in the capture card 2 0 is 
supplied to the chip set 32 through the PCI bus 
controller 31. This chip set 32 has the function of 
controlling the exchange of various data between a main 

10 memory (not shown) in the CPU 31 and the storage units 

such as the RAM (Random Access Memory) and the ROM built 
in the personal computer 10 and the display control unit 
such as the video graphics array, and normally includes a 
plurality of LSI (Large Scale Integrated Circuit) chips. 

15 Fig. 3 is a block diagram showing a detailed 

configuration of the essential parts according to the 
embodiment of Fig. 2. A detailed configuration of the 
control unit 3 constituting the feature of the present 
invention is shown. 

2 0 In the control unit 3 shown in Fig. 3, the PCI bus 

controller 31 is connected to a local area network (LAN) 
34 and an audio output unit 33. This local area network 
34 controls the audio output unit 33 in such a manner as 
to output the sound in accordance with the audio/video 

25 data AV input to the PCI bus controller 31. 

On the other hand, the PCI bus controller 31 is 
connected to a system controller 41 for controlling the 
whole personal computer and also connected to a PCI bus 
3 5 conforming to the ISA (Industry Standard Architecture) 

30 standard constituting the essential parts of the chip set 
32 (Fig. 2). 

The system controller 41 has the function of 
controlling the exchange of various data (such as first 
data Data-1 and second data Data-2) and addresses (such 

35 as a first address Addr-1 and a second address Addr-2) 
between the main memory in the CPU 4 0 and the RAM (not 
shown) built in the personal computer and a small outline 



dual in-line memory module (SO-DIMM) 42 having an 
addition memory chip mounted thereon. The read/write 
operation of the main memory in the CPU 40 is controlled 
based on a first control signal Cont-1, while the 
read/write operation of the small outline dual inline 
memory module 42 is controlled based on a second control 
signal Cont-2 . 

The system controller 41 is also connected to the 
video graphics array 50 through an AGP (accelerated 
graphics port) bus connecting the main memory in the CPU 
and the graphics LSI. The read/write operation of the 
graphics LSI in the video graphics array 50 is controlled 
based on a third control signal Cont-3. The video 
graphics array 50 includes a liquid crystal display (LCD) 
unit 51 and a synchronous dynamic RAM (SDRAM) 52. More 
specifically, the video data output from the video 
graphics array 50 and the receiving station for each 
country are displayed on the liquid crystal display unit 
51. Further, in order to realize the display of the 
video data with comparative rapidity, a synchronous 
dynamic RAM 52 is included. 

Further, the PCI bus 35 of the ISA standard is 
connected to a floppy disk controller (FDC) 38C for 
controlling a floppy disk drive (FDD) 38, a keyboard 
controller (KBC) 43 for controlling input devices such as 
a keyboard (KB) 4 4 and a mouse 45, and a basic I/O system 
ROM (BIOS-ROM) 3 9 for controlling terminals and a printer 
(neither of them is shown) and input /output devices such 
as the hard disk drive described later. The floppy disk 
38C is formed with a slot (not shown) for inserting the 
floppy disk 38D constituting a kind of auxiliary or 
external storage medium. 

Furthermore, the PCI bus 35 of the ISA standard is 
provided with a hard disk drive (HDD) 3 6 having built 
therein a hard disk 36D constituting a kind of auxiliary 
or external storage medium and a CD-ROM (compact disk 
ROM) 37 having registered therein the data (Tables 1 to 



6) on the receiving frequencies (central frequency, for 
example) of the channel number for each country. 

In operating the tuner receiving system according to 
an embodiment of the present invention by using a storage 
medium such as a computer readable RAM, ROM or floppy 
disk, it is desirable to prepare a storage medium for 
storing a program whereby the computer functions as a 
unit (a tuner type discriminating unit, for example) for 
discriminating the type of the tuner included in a tuner 
box for performing the tuning operation by receiving 
arbitrary radio waves sent from external sources, based 
on the control signal output from the tuner box after 
starting the communication with the capture card 
connected to the tuner box; and a unit (a receiving 
station display unit, for example) for displaying the 
receiving station corresponding to the channel receivable 
by the tuner on the display unit, in accordance with the 
tuner type and the information from the capture card. 

Fig. 4 is a perspective view showing an example 
configuration of the capture card and the connecting 
cable used in the embodiment of the present invention. 

A label 2 6 is attached to the surface of the capture 
card 20 shown in Fig. 4. A PC card (personal computer 
memory card) connector 24 and a back connector 2 5 are 
arranged at each end of the capture card 20. The PC card 
connector 24 is for connecting the capture card to the PC 
card slot formed in the main part of the personal 
computer 10. The back connector 2 5 is for connecting the 
capture card 2 0 to the connecting cable 72 and the tuner 
box 7 0 . 

A 15-pin connector 76 and a cable-side plug 74 are 
arranged at an end of the cable body 73 of the connecting 
cable 72. Through the 15-pin connector 76 and the cable- 
side plug 74, the capture card 2 0 can be connected to the 
connecting cable 72. Further, a video input terminal, an 
audio input terminal, a power terminal and the like 
signal input terminals 7 5 are arranged at the other end 



of the cable body 73 of the connecting cable 72. The 
analog video signal Sv, the analog audio signal Sa and 
the control signal Sc sent out from the tuner box 70 
(Fig. 2) are input to the signal input terminal 75, and 
through the cable body 73, the cable-side plug 74 and the 
15-pin connector 76, transferred to the capture card 20. 

Fig. 5 is a perspective view showing an example 
configuration of the tuner used in the embodiment of the 
present invention. The tuner 71 built in the tuner box 

70 (Fig. 2) and the connecting cable 72 are connected to 
each other as shown. The tuner 71 shown in Fig. 5 
receives the radio wave for TV broadcast or the CATV 
signal through the antenna terminal AT connected to an 
indoor antenna or an outdoor antenna. Further, the tuner 

71 performs the tuning operation under the control of the 
system control unit 3 (Fig. 2) in the main part of the 
personal computer, so that the radio wave for TV 
broadcast and the CATV signal are converted into the 
analog video signal Sv and the analog audio signal Sa and 
output to the capture card 2 0 (Fig. 2). 

Furthermore, the tuner 71 includes a mode switch 77 
for switching the channel number receiving mode, and an 
audio mode switch 7 8 for switching the audio output of an 
audio multiplex broadcast. The mode switch 77 typically 
switches the auto preset mode for automatically 
registering the standard channel number, the manual 
preset mode for adding or deleting the channel number and 
the search mode for searching a plurality of channel 
numbers, in that order. The audio switch 78 typically 
switches MAIN for outputting only the main sound, SUB for 
outputting only the auxiliary sound and MAIN/ SUB for 
outputting both the main sound and the auxiliary sound. 

Figs. 6 and 7 are a first part and a second part of 
a flowchart, respectively, for explaining the flow of the 
process for receiving signals through the tuner according 
to the present invention. In the case under 
consideration, however, an explanation will be given of 



the processing flow for receiving and processing the 
radio waves from external sources by using the tuner 
receiving system according to the embodiment shown in 
Figs. 2 and 3. 

As shown in the flowchart of Fig. 6, the main part 
of the personal computer in the tuner receiving system 
starts the application programs for input video 
reproduction and input audio reproduction in the control 
unit (step SI). Once the application programs are 
started, the capture card built in the slot of the PC 
card of the main part of the personal computer starts 
communication with the tuner and responds to the tuner 
(step S2 ) . Further, the capture card transmits a 
specific address to the tuner and checks whether or not 
an acknowledge signal ACK (a kind of the control signal 
Sc shown in Figs. 1 to 3 ) indicating the receipt of the 
address has been output from the tuner (step S3). 

In the case in which no signal is output from the 
tuner before the lapse of a predetermined time length 
(e.g. 5 seconds) following the start of communication 
(i.e. in the case in which no data is output as a 
response within a predetermined time length) , the 
application programs in the main part of the personal 
computer determine that no tuner is included. The 
application programs then recognize and indicate that the 
connector unit but not the tuner is built in the tuner 
box, thus ending the process, as shown in step Sll of 
Fig. 7 (step S8 in Fig. 7). 

Returning to step S3 in Fig. 6, it is assumed that 
the acknowledge signal ACK has been output within five 
seconds after starting the communication. The 
application programs in the main part of the personal 
computer set the receiving frequency (central frequency, 
for example) corresponding to the channel number for each 
country. Further, the channel numbers of the television 
broadcasting stations in a given country are set 
sequentially, and it is determined whether or not the 



level of the AFT (auto frequency tuning) signal 
constituting a kind of the control signal returned from 
the tuner is normal. In the case in which it is 
determined that the AFT signal level is normal, the 
capture card recognizes that a receivable channel number 
exists and calls the receiving frequency of the 
television broadcasting station corresponding to the 
particular channel number. 

After that, the tuning frequency corresponding to 
each channel number is set by the tuner and in the case 
in which it is recognized that the particular channel 
number is normally indicated by the level of the AFT 
signal output from the tuner, the particular channel 
number is stored in the personal computer. The channel 
number thus stored is assumed to be a receivable channel 
number. In this way, the main part of the personal 
computer and the capture card can discriminate the type 
of the tuner connected. 

As shown in steps S4 and S5 of Fig. 6, for example, 
the receiving frequencies (central frequency, for 
example) corresponding to the channel numbers CHI, CH2 , 
and so on (Table 1) of the television broadcasting 
stations in Japan are sequentially set for establishing 
the communication, and it is determined whether or not 
the AFT signal level is normal. In the case in which a 
given channel number is set and it is determined that the 
level of the AFT signal returned from the tuner is 
normal, as shown in step S9 of Fig. 7, the channel number 
in Japan conforming with the tuner is stored and 
displayed in the personal computer. 

In the case in which it is not determined that the 
AFT signal level is normal for any of the channel numbers 
of the television broadcasting stations in Japan, on the 
other hand, as shown in step S6 of Fig. 7, the receiving 
frequencies corresponding to the channel numbers CHI, 
CH2, and so on (Tables 2 and 3) of the television 
broadcasting stations in the United States are set 



sequentially, followed by performing the process similar 
to steps S4 and S5 described above. In the case in which 
a given channel number is set and it is determined that 
the AFT signal level is normal, as shown by step S9 
described above, the channel number of the United States 
conforming with the tuner is stored and displayed in the 
personal computer. 

in the case in which it is not determined that the 
AFT signal level is normal for any of the channel numbers 
of the television broadcasting stations in United States, 
on the other hand, the next step is to sequentially set 
the receiving frequencies corresponding to the channel 
numbers for each country other than Japan and United 
States (Tables 4 to 6), and to perform the process 
similar to steps S4 and S5 described above. In the case 
in which a given channel number is set and it is 
determined that the AFT signal level is normal, as shown 
by step S9 described above, the channel number of a 
country conforming with the tuner is stored and displayed 
in the personal computer. Further, the application for 
input video reproduction and input audio reproduction 
starts the indication of all the channel numbers used in 
the particular country (step S10 in Fig. 7). 

In the case in which it is determined that the AFT 
signal level is not normal for any channel number of the 
television broadcasting stations in all countries 
registered in the personal computer, on the other hand, 
it is indicated that the tuner is unusable and the 
subsequent process is stopped, thereby ending the process 
{Steps S7 and S8 in Fig. 7). In the case in which the 
tuner itself is lacking, the fact can be indicated easily 
by assuring that there exists no tuner due to the time- 
out of the communication. 

As described above, according to typical embodiments 
of the present invention, in the case in which it is 
determined that the level of the signal output from the 
tuner unit is normal after starting the communication 



between the communication interface unit and the tuner 
unit, the type of the tuner included in the tuner unit is 
discriminated, and the channel number for the country 
conforming with this tuner is displayed. Even in the 
5 case in which the tuner receiving system that has thus 

far been used in a given country is used in a different 
country, therefore, the tuner can be easily controlled to 
meet the requirement for the channel numbers broadcast in 
that particular different country, without reinstalling 

10 the application programs in the main part of the system. 

Further, according to typical embodiments of the 
present invention, in the case in which no signal is 
output at all from the tuner unit before the lapse of a 
predetermined time from the start of the communication 

15 between the communication interface unit and the tuner 

unit, it is determined that the connector unit having the 
same size as the tuner, but not the tuner, is built in 
the tuner unit, and corresponding application programs 
are provided. In this way, a system can be implemented 

2 0 which is capable of switching the video/audio units by 
the user simply by inputting the video signal or the 
audio signal. 



